A table of primes of the form (a -l)/(a -1) for values of a and n such that 3<a<12, 2<n< 1000 is presented. A description is given of the techniques used to obtain this table, and some numbers such as (10 -l)/9 which are pseudoprime but whose primality is not yet rigorously established are also discussed.
1. Introduction. For many years there has been considerable interest in the factorization of integers of the form a" -I. Much work has been done on primes of the form 2" -1 including an empirical analysis of the distribution of such primes* (Gillies [3] , Tuckerman [6] ) and on the primes of the form (10" -l)/9, the so-called repunit numbers. However, there has been little recent work on primes of the form (a" -l)/(a -1) for values of a other than 2 and 10.
Some tables of primes of this form for small values of a can be found in Kraitchik [4] but the methods available at the time [4] was written did not permit investigation of such numbers for large values of n. Modern methods of primality testing (see Williams [9] ) often allow for the determination of quite large primes. The purpose of this paper is to illustrate the power and limitations of these techniques by utilizing them to attempt to tabulate all primes of the form (an -1 )/(a -1 ) for 3 < a< 12 and 1 <n < 1000. If we put X = m2Fx, we get X2 -X(AFX + 2tF\) -AFX -2tF\+N~l=0.
Since X must be an integer and the discriminant of this quadratic in X is D(t), we must have t > T. Now both mx, m2 > Bk and m, + m2 > A + 2TFX ; hence,
Note that if D(t) is a perfect square, say K2, for some t, then K must be even and N = (tF¡ + AFx/2 + I)2 -(K/2)2.
If N ^ 2tF2 + AFX + 1, we have a nontrivial factorization of N.
The utilization of this theorem presents little difficulty for values of T < 108.
As there is rarely a chance that N will have a nontrivial factorization, we simply show that for each t < T the Legendre symbol (D(t) I it¡) = -1 for some tt¡ in a set II of about 30 small primes. This is most easily and rapidly accomplished by sieving out all values of t < T such that (D(t ') I n¡) = -1 when t = t' (mod nt).
In spite of the existence of the devices mentioned above for minimizing the amount of factoring to be done, we must still do some factoring and, in some cases, a great deal of it. The usual method is to trial divide N -1 up to a factor bound B by using a 'wheel' method such as that described by Wunderlich and Selfridge [10] . D. H. Lehmer has implemented a version of this technique on the ILLIAC IV and any factor bound B recorded below which exceeds 108 is due to him. After trial division, the P -1 method discovered by Pollard [5] can be used. This technique, known to D. N. and D. H. Lehmer but never published by them, consists of calculating / = (bp -1, M) for some b, where P = n*=1 pf'. Here p¡ is the ith prime and pf' is the largest power of p. less than a fixed bound BP. Very often /is not 1 or M and a factor of M results.
Finally, we make mention of an already existing (although not yet published)
table [2] of factors of numbers of the form a" -I. Several times the demonstration of the primality of Nn(a) was easily facilitated through the existence of factors of Nn_x(a) in this table.
3. Results. The algorithms mentioned above were implemented on an IBM 370-168 computer and run for all possible primes of the form Nn(a) for 3 < a < 12 and n < 1000. In the case of a = 10, the work of Williams [8] was continued from n = 1000 to 2000. The candidates for primality were, of course, those values of Nn(a) such that n is a prime, Nn(a) does not have a small prime factor and 13/v-"(a)-i = , (mod 7V"(a)).
In Table 1 Table of all values of n such that (a" -l)/(a -1) is a prime for3<a<12,2=Sn (2) Most of the prime values of Nn(a) for n < 23 can be found in [4] . (3) Values of Nn(a) with n marked by C1") were identified as prime in [2] and values of Nn(a) with n marked by (T"l") were identified as pseudoprime in [2] .
(4) The number Af139(ll) was identified as a pseudoprime at a time when the authors of [2] thought that the base 11 table of [2] would extend to 150 instead of the present limit of 135.
Some of the numbers proved prime above merit some extended discussion. For example, (12317 -1 )/11 and (12353 -1)/11 could only be proved prime after the prime factor 77554200461 of 12158 + 1 and the prime factor 1200913648289 of 12176 + 1 were found by the P -1 method with BP = 130000. Also, it was necessary to prove that Here the factor bound is 6 x 107 and the larger factors were found by using the P -1 method with BP = 130000. Cx, C2, C3, C4 are all composite. where Cx, C2, C3 axe composite, the factor bound on C2 and C3 is 108 and the factor bound on C, is 23s [2] . The larger factors of the last two numbers were found by the P -1 method with BP = 70000.
The number Px is a rather interesting prime and worthy of some further mention.
It was necessary to use the methods of Williams and Judd [7] to prove the primality of this number. With a factor bound of 31250044839 we get Px -1 = 22-103-Cp Px + 1 = 2-32-15358247 C2, P\+Px +l=l-C3,
